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METHOD AND APPARATUS TO DETERMINE 
HARDWARE AND SOFTWARE 

COMPATIBILITY RELATED TO MOBILITY 
OF VIRTUAL SERVERS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates generally to an 
improved data processing system, and in particular to a com 
puter implemented method, data processing system, and 
computer program product for determining hardware and 
software compatibility related to mobility of virtual servers. 
[0003] 2. Description of the Related Art 
[0004] A virtualiZed process collection is an assembly of 
processes which comprise the runtime instance of a speci?c 
application, such as Websphere or DB2, deployed within a 
logical partition of an operating system. This collection can 
also be described as a container which can be relocated 
between logical partitions. In some systems, these virtualiZed 
process collections may be migrated from one server or 
physical device to another (i.e., mobility operation) to allow 
for load balancing the processes across the system. However, 
migration of the virtualiZed process collections requires that 
hardware and software environments of the affected host 
systems are compatible. For example, differences in proces 
sor architecture, operating system version, or installed soft 
ware required to support the application must be identi?ed to 
determine whether or not a process collection would not 
experience catastrophic failure in the case of relocation. Vir 
tual server technologies in the current art do not address this 
compatibility issue due to the fact that these existing virtual 
partition technologies encompass all aspects of the system. 
One example of such a virtual server technology is VMo 
tionTM, which is a product of VMWARE®. VMotionTM 
migrates an entire system image, which includes the operat 
ing system. Migration of the entire system image presents a 
heavier container which represents a complete server riding 
on top of a mediation layer, thereby insulating actual hard 
ware and software compatibility from the virtual server pro 
cesses. 

[0005] Another virtual server technology in the current art 
is the AIX® Workload Partition (WPAR) product. WPAR is a 
portion or representation of a system within an operating 
system. The WPAR may be implemented as an “Application 
WPAR” which comprises a thin wrapper around the process 
collection which makes up the application. In other words, 
WPAR may wrap a particular application instance (e. g., Web 
Sphere®, DB2®, Oracle®, etc.). In this situation, there is no 
real isolation between the application processes and anything 
else that is running on the server. Alternatively, the WPAR 
may be implemented as a “System WPAR” in which pro 
cesses operating in the System WPAR have no visibility to 
other processes running in other System WPARs. Part of the 
core technology of the WPAR is the ability to migrate a 
WPAR from one instance of an operating system (source 
system) to another instance of an operating system (target 
system). Since WPAR allows processes rather than an entire 
system image to be migrated, virtualiZed process collections 
as implemented in the AIX® WPAR product provide a light 
weight solution with less overhead than other virtual partition 
technologies. However, since the WPAR technology lever 
ages aspects of the host system directly, there is still a need for 
a higher level of compatibility between the source and target 
systems for mobility operations. 
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SUMMARY OF THE INVENTION 

[0006] The illustrative embodiments provide a computer 
implemented method, data processing system, and computer 
program product for determining hardware and software 
compatibility related to mobility of virtual servers. Respon 
sive to receiving, from a managed server, an inventory of 
properties of the managed server which are relevant for com 
patibility testing, the illustrative embodiments de?ne manda 
tory properties and optional properties available for use in a 
compatibility policy for a workload partition instance run 
ning on the managed server. Mandatory compatibility tests 
are selected based on the mandatory properties in the com 
patibility policy for the workload partition instance. Optional 
compatibility tests are selected based on the optional proper 
ties in the compatibility policy for the workload partition 
instance. The selected mandatory and optional compatibility 
tests for the workload partition instance are associated with 
the compatibility policy, wherein the selected mandatory 
compatibility tests and selected optional compatibility tests 
are executed to compare a pro?le of a potential target system 
with the workload partition instance and to determine com 
patibility of the potential target system with the workload 
partition instance prior to performing a mobility operation of 
the workload partition instance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The novel features believed characteristic of the 
invention are set forth in the appended claims. The invention 
itself, however, as well as a preferred mode of use, further 
objectives and advantages thereof, will best be understood by 
reference to the following detailed description of an illustra 
tive embodiment when read in conjunction with the accom 
panying drawings, wherein: 
[0008] FIG. 1 is a pictorial representation of a data process 
ing system in which the illustrative embodiments may be 
implemented; 
[0009] FIG. 2 is a block diagram ofa data processing sys 
tem in which the present invention may be implemented in 
accordance with the illustrative embodiments; 
[0010] FIG. 3 is an exemplary diagram of anAIX® WPAR 
system in which the illustrative embodiments may be imple 
mented; 
[0011] FIG. 4 is a diagram illustrating the phases of the 
compatibility testing process in accordance with the illustra 
tive embodiments; 
[0012] FIG. 5 is a database schema illustrating how the 
compatibility policy is implemented in a WPAR environment 
in accordance with the illustrative embodiments; 
[0013] FIG. 6 is a ?owchart of a process for obtaining 
compatibility properties related to mobility of virtual servers 
in accordance with the illustrative embodiments; 
[0014] FIG. 7 is a ?owchart of a process for de?ning a 
compatibility policy for a speci?c set of WPAR instances in 
accordance with the illustrative embodiments; and 
[0015] FIG. 8 is a ?owchart of a process for determining 
hardware and software compatibility related to mobility of 
virtual servers in accordance with the illustrative embodi 
ments. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0016] The illustrative embodiments provide a mechanism 
which enables a management server to determine whether 
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servers under management (managed servers) are compatible 
enough to support migration of process collections contained 
Within WPAR instances. A WPAR instance is a portion or 
representation of a system Within an operating system. Part of 
the core technology of WPAR is the ability to migrate a 
WPAR instance from a source system to a target system, such 
as from one server or physical device to another or from one 

system partition to another partition Within the same server. 
To ensure compatibility With the source and target systems, 
the illustrative embodiments provide a compatibility module 
Which is distributed With the base operating system of each 
managed server and leveraged by a management system. The 
compatibility module relies upon compatibility pro?le 
objects Which de?ne the compatibility properties of each 
managed server in the system. A compatibility pro?le object 
is used on each managed server to collect information related 
to the installed software and hardWare con?guration, and the 
compatibility pro?le object is shared betWeen the manage 
ment server and the managed server. The management server 
may then compare the information in the various compatibil 
ity pro?le objects collected from all managed servers regis 
tered With the system. 

[0017] To compare the compatibility pro?le objects col 
lected from the managed servers, the management server 
alloWs the user to de?ne a custom compatibility policy for 
each WPAR instance based on Which properties are important 
to a given WPAR instance. Since the user may de?ne a custom 
compatibility policy by de?ning Which properties are relevant 
to a particular application, the user may de?ne a completely 
different compatibility policy comprising a different set of 
relevant optional criteria to another application. Conse 
quently, When the compatibility policies for tWo applications 
running inside separate WPAR instances on the same server 
are executed for a mobility operation, the compatibility poli 
cies may return an entirely different list of compatible target 
servers for each of the applications. 

[0018] When de?ning custom compatibility policies, the 
user is presented With a list of compatibility tests in tWo 
categories: mandatory compatibility tests and optional com 
patibility tests. Mandatory compatibility tests include tests 
Which represent common criteria that must be executed for 
any WPAR instance, such as the processor type, revision type, 
or operating system type of a WPAR instance. Thus, for 
example, a PoWer4TM system Would not be compatible With a 
PoWerSTM system. The mandatory tests are implemented by 
the management server When comparing the compatibility 
pro?le objects collected from all managed servers registered 
With the system. Optional compatibility tests comprise com 
patibility criteria Which may be executed by a given WPAR 
instance When speci?ed in a compatibility policy. One 
example of an optional compatibility criterion is an Oracle® 
instance Which relies on large memory pages. Thus, the reli 
ance on large memory pages illustrates a property Which may 
be speci?c to that particular instance of Oracle® running a 
particular application. Based on the relevant properties 
de?ned by the user in the compatibility policy of a WPAR 
instance, these optional tests may be performed to further 
determine Which target servers in the system are compatible 
With the WPAR instance beyond the mandatory compatibility 
testing of common criteria for all WPAR instances. 

[0019] Thus, the user may specify Which of the available 
compatibility criteria is relevant When determining and rank 
ing available target systems for a WPAR mobility operation. 
A WPAR manager on the management server makes the 
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determination of Which targets are available for a mobility 
operation using the compatibility policies. A compatibility 
policy alloWs the WPAR manager to look across the array of 
available partitions and determine that a subset of the parti 
tions fall into a category of compatible target systems, so that 
if the mobility operation is executed, catastrophic failure on 
the target system is unlikely to occur. Consequently, the 
WPAR manager leverages the compatibility policy de?ned 
by the user to ?lter target system candidates When ranking the 
compatible target system candidates for WPAR mobility 
operations. 
[0020] With reference noW to the ?gures and in particular 
With reference to FIGS. 1-2, exemplary diagrams of data 
processing environments are provided in Which illustrative 
embodiments may be implemented. It should be appreciated 
that FIGS. 1-2 are only exemplary and are not intended to 
assert or imply any limitation With regard to the environments 
in Which different embodiments may be implemented. Many 
modi?cations to the depicted environments may be made. 
[0021] FIG. 1 depicts a pictorial representation of a net 
Work of data processing systems in Which illustrative embodi 
ments may be implemented. NetWork data processing system 
100 is a netWork of computers in Which the illustrative 
embodiments may be implemented. NetWork data processing 
system 100 contains netWork 102, Which is the medium used 
to provide communications links betWeen various devices 
and computers connected together Within netWork data pro 
cessing system 100. NetWork 102 may include connections, 
such as Wire, Wireless communication links, or ?ber optic 
cables. 
[0022] In the depicted example, server 104 and server 106 
connect to netWork 102 along With storage unit 108. In addi 
tion, clients 110, 112, and 114 connect to netWork 102. Cli 
ents 110, 112, and 114 may be, for example, personal com 
puters or netWork computers. In the depicted example, server 
104 provides data, such as boot ?les, operating system 
images, and applications to clients 110, 112, and 114. Clients 
110, 112, and 114 are clients to server 104 in this example. 
NetWork data processing system 100 may include additional 
servers, clients, and other devices not shoWn. 
[0023] In the depicted example, netWork data processing 
system 100 is the Internet With netWork 102 representing a 
WorldWide collection of netWorks and gateWays that use the 
Transmission Control Protocol/Intemet Protocol (TCP/IP) 
suite of protocols to communicate With one another. At the 
heart of the Internet is a backbone of high-speed data com 
munication lines betWeen major nodes or host computers, 
consisting of thousands of commercial, governmental, edu 
cational and other computer systems that route data and mes 
sages. Of course, netWork data processing system 100 also 
may be implemented as a number of different types of net 
Works, such as for example, an intranet, a local area netWork 
(LAN), or a Wide area netWork (WAN). FIG. 1 is intended as 
an example, and not as an architectural limitation for the 
different illustrative embodiments. 
[0024] With reference noW to FIG. 2, a block diagram of a 
data processing system is shoWn in Which illustrative embodi 
ments may be implemented. Data processing system 200 is an 
example of a computer, such as server 104 or client 110 in 
FIG. 1, in Which computer usable program code or instruc 
tions implementing the processes may be located for the 
illustrative embodiments. 
[0025] In the depicted example, data processing system 200 
employs a hub architecture including a north bridge and 
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memory controller hub (NB/MCH) 202 and a south bridge 
and input/output (I/ O) controller hub (SB/ICH) 204. Process 
ing unit 206, main memory 208, and graphics processor 210 
are coupled to north bridge and memory controller hub 202. 
Processing unit 206 may contain one or more processors and 
even may be implemented using one or more heterogeneous 
processor systems. Graphics processor 210 may be coupled to 
the NB/MCH through an accelerated graphics port (AGP), for 
example. 
[0026] In the depicted example, local area netWork (LAN) 
adapter 212 is coupled to south bridge and I/O controller hub 
204 and audio adapter 216, keyboard and mouse adapter 220, 
modern 222, read only memory (ROM) 224, universal serial 
bus (USB) and other ports 232, and PCI/PCIe devices 234 are 
coupled to south bridge and I/O controller hub 204 through 
bus 238, and hard disk drive (HDD) 226 and CD-ROM 230 
are coupled to south bridge and I/O controller hub 204 
through bus 240. PCI/PCIe devices may include, for example, 
Ethernet adapters, add-in cards, and PC cards for notebook 
computers. PCI uses a card bus controller, While PCIe does 
not. ROM 224 may be, for example, a ?ash binary input/ 
output system (BIOS). Hard disk drive 226 and CD-ROM 230 
may use, for example, an integrated drive electronics (IDE) or 
serial advanced technology attachment (SATA) interface. A 
super I/O (SIO) device 236 may be coupled to south bridge 
and I/O controller hub 204. 
[0027] An operating system runs on processing unit 206 
and coordinates and provides control of various components 
Within data processing system 200 in FIG. 2. The operating 
system may be a commercially available operating system 
such as Microsoft® WindoWs® XP (Microsoft and WindoWs 
are trademarks of Micro soft Corporation in the United States, 
other countries, or both). An object oriented programming 
system, such as the JavaTM programming system, may run in 
conjunction With the operating system and provides calls to 
the operating system from JavaTM programs or applications 
executing on data processing system 200. JavaTM and all 
JavaTM-based trademarks are trademarks of Sun Microsys 
tems, Inc. in the United States, other countries, or both. 
[0028] Instructions for the operating system, the object 
oriented programming system, and applications or programs 
are located on storage devices, such as hard disk drive 226, 
and may be loaded into main memory 208 for execution by 
processing unit 206. The processes of the illustrative embodi 
ments may be performed by processing unit 206 using com 
puter implemented instructions, Which may be located in a 
memory such as, for example, main memory 208, read only 
memory 224, or in one or more peripheral devices. 

[0029] The hardWare in FIGS. 1-2 may vary depending on 
the implementation. Other internal hardWare or peripheral 
devices, such as ?ash memory, equivalent non-volatile 
memory, or optical disk drives and the like, may be used in 
addition to or in place of the hardWare depicted in FIGS. 1-2. 
Also, the processes of the illustrative embodiments may be 
applied to a multiprocessor data processing system. 
[0030] In some illustrative examples, data processing sys 
tem 200 may be a personal digital assistant (PDA), Which is 
generally con?gured With ?ash memory to provide non-vola 
tile memory for storing operating system ?les and/or user 
generated data. A bus system may be comprised of one or 
more buses, such as a system bus, an I/O bus and a PCI bus. Of 
course the bus system may be implemented using any type of 
communications fabric or architecture that provides for a 
transfer of data betWeen different components or devices 
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attached to the fabric or architecture. A communications unit 
may include one or more devices used to transmit and receive 

data, such as a modem or a netWork adapter. A memory may 
be, for example, main memory 208 or a cache such as found 
in north bridge and memory controller hub 202. A processing 
unit may include one or more processors or CPUs. The 

depicted examples in FIGS. 1-2 and above-described 
examples are not meant to imply architectural limitations. For 
example, data processing system 200 also may be a tablet 
computer, laptop computer, or telephone device in addition to 
taking the form of a PDA. 

[0031] FIG. 3 is an exemplary diagram of anAIX® WPAR 
system in Which the illustrative embodiments may be imple 
mented. AIX® WPAR system 300 may be implemented in, 
for example, data processing system 100 in FIG. 1. In this 
illustrative example, AIX® WPAR system 300 includes oper 
ating system partition 1 302, operating system partition 2 304, 
and WPAR manager 306. Operating system partitions 1 302 
and 2 304 may reside in a single managed server or in multiple 
managed servers in the data processing system. WPAR man 
ager 306 may reside in a management server in the data 
processing system. Operating system partitions 1 302 and 2 
3 04 are implemented using AIX®, Which is designed to inter 
face With a WPAR management ?rmware, such as WPAR 
manager 306. AIX® is used only as an example in these 
illustrative embodiments. Other types of operating systems, 
such as OS/400® and Linux®, may also be used depending 
on the particular implementation. 
[0032] Operating system partition 1 302 is implemented 
using AIX® 5 .4 on a PoWerSTM processor With 2 GB of RAM. 
Operating system partition 1 302 comprises tWo WPAR 
instances, WPAR instance 1 308 and WPAR instance 2 310, 
compatibility module 312, and WPAR manager agent 314. 
Operating system partition 2 304 is implemented using AIX® 
5.4 on a PoWer5TM processor With 1 GB of RAM. Operating 
system partition 2 304 comprises compatibility module 316 
and WPAR manager agent 318. 

[0033] Before migrating a WPAR instance on operating 
system partition 1 302, such as WPAR instance 1 308 and 
WPAR instance 2 310, to another operating system partition, 
such as operating system partition 2 304, WPAR manager 
agent 314 on operating system partition 1 302 executes com 
patibility module 3 12 in order to collect information about the 
hardWare and softWare properties of the server on Which the 
operating system partition resides. WPAR manager agent 3 14 
stores the collected information in a compatibility pro?le 
object, and provides the object to WPAR manager 306. 
[0034] WPAR manager 306 comprises performance moni 
tor 320, target ranker 322, compatibility pro?ler 324, and 
management database 326. WPAR manager agents 314 and 
318 provide information about operating system partitions 1 
302 and 2 304, respectively, to performance monitor 320 and 
compatibility pro?ler 324. In this example, WPAR manager 
agent 314 and WPAR manager agent 318 each provide a 
compatibility pro?le object to compatibility pro?ler 324. 
WPAR manager 306 stores these compatibility pro?le objects 
of each managed server in management database 326. WPAR 
manager 306 compares the information in the collected com 
patibility pro?le objects to determine if the operating system 
partition 2 304 is compatible enough to support the migration 
of WPAR instances 308 or 310 from operating system parti 
tion 1 302 to operating system partition 2 304. 
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[0035] Target ranker 322 is used to compile a list of target 
systems Which are compatible With the source system based 
on the information provided by compatibility pro?ler 324. 
[0036] Management database 326 also includes the com 
patibility policies of each WPAR instance. For example, com 
patibility policy 328 of WPAR instance 1 308 speci?es Which 
mandatory tests are applicable for compatibility testing and 
that a target system should have a minimum of 2 GB of RAM. 
Compatibility policy 330 of WPAR instance 2 310 speci?es 
Which mandatory tests are applicable for compatibility test 
ing and that the target system should have a minimum of 1 GB 
of RAM. Based on the compatibility policies in this illustra 
tive example, WPAR instance 2 310 is shoWn to be compat 
ible With operating system partition 2 304 since the manda 
tory tests Will indicate that operating system partition 2 304 is 
compatible With WPAR instance 2 310 (e.g., both use AIX® 
5 .4 on PoWer5TM), and operating system partition 2 304 meets 
the minimum memory requirements of WPAR instance 2 3 10. 
[0037] FIG. 4 is a diagram illustrating the phases of the 
compatibility testing process in accordance With the illustra 
tive embodiments. The phases of the process may be imple 
mented using an operating system component 402 of a man 
aged server, a management agent 404 on each managed 
server, and a management server 406 Where the compatibility 
testing operations are executed. A compatibility module is 
distributed With the base operating system component of each 
managed server and is responsible for managing the pro?le of 
a particular managed server. In the Get Pro?le phase 408 of 
the process, the compatibility module generates a compatibil 
ity pro?le object representing the hardWare and softWare 
properties of the server. When the compatibility module is 
executed by a management agent on the management server, 
the compatibility module collects a detailed inventory of the 
various properties Which have been determined to be relevant 
for compatibility testing and stores the collected information 
as a compatibility pro?le object. 
[0038] In the Register Server phase 410 of the process, the 
management agent installed on the managed server registers 
With the management server and provides the compatibility 
pro?le object generated by the compatibility module to the 
management server. The management server then accepts the 
compatibility pro?le object and stores the compatibility pro 
?le object in a pro?les table in the management database. 
[0039] In the Execute Tests phase 412 of the process, the 
management server compares the compatibility pro?le object 
With all other compatibility pro?le objects generated from 
other managed servers Which Were previously registered With 
the management server. This comparison comprises manda 
tory compatibility tests in Which common compatibility cri 
teria must be met for each server in the system. The results of 
the mandatory compatibility tests are stored in the manage 
ment database, Wherein a compatible result of a comparison 
of mandatory tests populates a compatible pro?les table in the 
management database, and failures of optional tests populate 
a compatibility failures table in the management database. 
Passing all mandatory tests Will cause an entry to be made in 
the CompatiblePro?les table indicating that the tWo server 
pro?les are generally compatible. Each failure of an optional 
or mandatory test creates one entry in the CompatibilityFail 
ures table. When target identi?cation occurs, the WPAR Man 
ager Will ?rst verify that all mandatory tests have passed by 
looking at CompatiblePro?les before looking at the Compati 
bilityPolicy for the WPAR. If all mandatory tests have passed, 
then the CompatibilityPolicy is referenced to ?nd Which 
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optional tests, if any, are relevant for the speci?c WPAR. If 
any of these optional tests are recorded in the Compatibility 
Failures table then the target pro?le is removed as a candidate. 
[0040] When relocation of a WPAR instance is required, 
the management server in the Find Target phase 414 of the 
process builds an initial list of target servers based on the 
CompatiblePro?les table for the source server listed in the 
management database. Based on the compatibility policy, the 
management server generates and populates a list of target 
systems Which are compatible to the optional properties of the 
WPAR instance by ?ltering the initial list based on the com 
patibility failures observed betWeen the compatibility pro?le 
objects registered by the WPAR Manager Agent. Relevant 
tests for a speci?c WPAR listed in the compatibility policy are 
retrieved from the CompatibilityPolicy table and compared to 
failures stored in the CompatibilityFailures table. In this man 
ner, the WPAR manager leverages the compatibility policy 
de?ned by the user to ?lter target system candidates When 
ranking the compatible target system candidates for a mobil 
ity operation. 
[0041] FIG. 5 is a database schema illustrating hoW the 
compatibility policy may be implemented in accordance With 
the illustrative embodiments. Database schema 500 may be 
implemented in a data processing system such as system 300 
in FIG. 3. In this illustrative example, database schema 500 
inner joins Policy table 502, CompatibilityPolicy table 504, 
CompatibilityTests table 506, ManagedServers table 508, 
Pro?les table 510, CompatiblePro?les table 512, Compati 
bilityPro?les table 514, and CompatibilityFailures table 516 
to alloW a WPAR manager to generate a list of target systems 
Which meet the compatibility criteria of a given policy for a 
given WPAR instance. This list of target systems is dynamic 
and may change based on Which managed server the WPAR 
instance is initially deployed. Leveraging this database 
schema 500 design, the WPAR manager is able to determine 
Which target systems should be ranked When determining 
compatible targets for a mobility operation. 
[0042] Database schema 500 includes several tables Which 
describe various policies and the compatibility testing avail 
able for implementation in the system. For instance, Policy 
table 502 describes the high level parameters of a mobility 
policy for a particular WPAR instance. The user may de?ne a 
compatibility policy by entering parameter values into Policy 
table 502. These parameters de?ne hoW the particular perfor 
mance state of a WPAR instance is ranked and rated by the 
user. The WPAR instance is associated to a particular policy 
in Policy table 502 by assigning the POLICYID of a speci?c 
roW in Policy table 502 to the particular WPAR instance. 
[0043] CompatibilityPolicy table 504 speci?es the actual 
compatibility tests to be performed by a particular compat 
ibility policy in Policy table 502. Thus, a compatibility policy 
for a WPAR instance may be de?ned as N number of tests 
Which the user enters into CompatibilityPolicy table 504 . Any 
WPAR instance that is associated With this particular com 
patibility policy Will require having these compatibility 
policy tests executed to determine the list of compatible serv 
ers for the WPAR instance. CompatibilityPolicy table 504 is 
related to Policy table 502 via the foreign key reference on the 
POLICYID ?eld in CompatibilityPolicy table 504. 
[0044] CompatibilityTests table 506 comprises a list of all 
available compatibility tests Which are in the compatibility 
jar, Which is provided as part of the base operating system 
installation. These available compatibility tests are de?ned by 
the compatibility pro?le object Which is retrieved from the 



US 2008/0235388 A1 

managed server in the Register Server phase in FIG. 3. Com 
patibility tests may be associated to a collection of WPAR 
instances through entries in CompatibilityPolicy table 504 
Which reference CompatibilityTests table 506 through a for 
eign key relationship on the common TESTID ?eld. Entries in 
CompatibilityTests table 506 may be either mandatory com 
patibility tests or optional compatibility tests, as indicated by 
the MANDATORY ?ag in the table. 
[0045] CompatibilityCategories table 518 is a descriptive 
table Which provides information about a compatibility test in 
CompatibilityTests table 506. For example, an entry in Com 
patibilityCategories table 518 may specify that a compatibil 
ity test is a netWork test, mandatory test, etc. Entries in Com 
patibilityCategories table 518 may be used for user reporting 
and readability. 
[0046] Database schema 500 also comprises several 
generic tables Which describe the managed servers in the 
system, the various hardWare pro?les associated With the 
managed servers, and Which pro?les are compatible With 
each other based on the mandatory compatibility criteria. For 
example, ManagedServers table 508 de?nes the unique cri 
teria associated With each server under management, such as 
the server’s IP address, host name, etc. 
[0047] Pro?les table 510 comprises the various hardWare 
pro?les associated With each of the managed servers de?ned 
in ManagedServers table 508, and may contain common cri 
teria Which are shared among any number of the managed 
servers. 

[0048] CompatiblePro?les table 512 describes Which hard 
Ware pro?les in Pro?les table 510 are compatible With each 
other. CompatiblePro?les table 512 is populated With the 
SOURCEID and the TARGETID of compatible systems from 
the results of the mandatory compatibility tests Which are 
performed in the Execute Tests 412 phase of the compatibility 
testing process in FIG. 4. Since CompatiblePro?les table 512 
comprises a list of compatible systems based on the manda 
tory tests, the WPAR manager may ?lter the list of available 
systems by the information in the CompatiblePro?les table 
512 based on Where the WPAR instance is currently running 
(i.e., the WPAR’s current pro?le), regardless of the tests that 
are speci?ed in the CompatibilityPolicy table 504. Thus, by 
using the information stored in CompatiblePro?les table 512 
Which lists compatible systems based on results of mandatory 
compatibility tests, the WPAR manager does not have to 
execute the mandatory tests speci?ed in the Compatibility 
Policy table 504 for the mobility operation. 
[0049] Server pro?les may be “one Way” or “bi-direction 
ally” compatible based on the results of the relevant manda 
tory compatibility tests. One Way compatible pro?les Will 
generate a single entry in CompatiblePro?les table 512, With 
the SOURCEID and TARGETID ?elds indicating the direc 
tion of compatibility. Bi-directionally compatible pro?les 
generate tWo entries in CompatiblePro?les table 512, With the 
values found in SOURCEID and TARGETID ?elds reversed 
Which indicates that mobility may be possible in either direc 
tion betWeen servers With the given PROFlLElDs. 
[0050] CompatibilityPro?les table 514 comprises the pro 
?les of the managed servers Which are determined to be 
compatible to WPAR instances de?ned by the particular 
policy in Policy table 502. CompatibilityPro?les table 514 is 
joined to ManagedServers table 508 via the foreign key ref 
erence on the MANAGEDSERVERID ?eld in Compatibili 
tyPro?les table 514. CompatibilityPro?les table 514 is popu 
lated With the properties of all of the tests that are relevant for 
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each managed server during Execute Tests phase 412 of the 
compatibility testing process in FIG. 4. As previously men 
tioned, When a managed server is registered in the system, the 
managed server obtains all of the properties of all of the tests 
that are relevant for itself, and then provides this information 
to the management server in the form of a compatibility 
pro?le object. Since each managed server provides its pro?le 
information to the management server upon registration, the 
WPAR manager on the management server may execute com 
patibility operations Without having to communicate With 
each individual managed server, since the management server 
has a complete managed server pro?le inventory stored in the 
management database. This feature is particularly advanta 
geous if the system comprises a large array of servers, 
because otherWise the WPAR manager Would have to deter 
mine the compatibility state of each individual managed 
server at runtime (Which may take hours) prior to being able 
to perform the mobility operation. Thus, part of Get Pro?le 
phase 408 in FIG. 4 is for a managed server to collect the 
information from itself and then ?le this pro?le up With the 
management server in Register Server phase 410. Conse 
quently, When the compatibility tests are executed in Execute 
Tests phase 412 and Find Target phase 414 in FIG. 4, no 
communications outside of the management server (WPAR 
manager) are required. CompatibilityPro?les table 514 is 
related to ManagedServers table 508 via the foreign key ref 
erence on the MANAGEDSERVERID ?eld in Managed 
Servers table 508. 

[0051] CompatibilityFailures table 516 contains a list of all 
tests Which failed betWeen any of the compatibility pro?le 
objects. CompatibilityFailures table 516 alloWs the WPAR 
manager to report compatibility failures back to the user. If 
the compatibility pro?le objects of managed servers are deter 
mined to be incompatible based on execution of a mandatory 
or optional compatibility test in CompatibilityTest table 506, 
the WPAR manager creates an entry in CompatiblePro?les 
table 512 for each incompatible mandatory or optional test 
that the WPAR manager ?nds betWeen the compatibility pro 
?le object and any other compatibility pro?le object the man 
agement server has registered during the comparison. Thus, 
after the mandatory tests are executed to generate a list of 
compatible target systems for the WPAR instance, the WPAR 
manager may determine if there are optional tests that should 
be executed according to the compatibility policy, and the list 
of target systems is ?ltered based on the results of the optional 
tests. After these additional tests are executed, Compatiblity 
Failures table 516 is checked by the WPAR manager to ?lter 
any target system out of the list Which failed any of the tests. 

[0052] FIG. 6 is a ?owchart of a process for obtaining 
compatibility properties related to mobility of virtual servers 
in accordance With the illustrative embodiments. The process 
described in FIG. 6 may be implemented in a data processing 
system, such as system 300 in FIG. 3. The process begins With 
a compatibility module provided in the operating system of a 
managed server collecting a detailed inventory of various 
properties Which are relevant for compatibility testing and 
storing the collected information as a compatibility pro?le 
object (step 602). Properties are relevant for compatibility if 
the list of properties has been determined to be interesting for 
the WPAR Manager to analyZe and for the user to have avail 
able for association With a compatibility policy. This list is 
hard coded into the compatibility module distributed With the 
operating system. When a management agent on the managed 
server registers With the management server, the management 
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agent provides the compatibility pro?le object generated by 
the compatibility module to the management server (step 
604). The management server accepts the compatibility pro 
?le object and stores the compatibility pro?le object in a 
pro?les table in the management database (step 606). 
[0053] FIG. 7 is a ?owchart of a process for de?ning a 
compatibility policy for a speci?c set of WPAR instances in 
accordance with the illustrative embodiments. The process 
described in FIG. 7 may be implemented in a WPAR manager, 
such as WPAR manager 306 in FIG. 3. The process begins 
with a user de?ning a compatibility policy for one or more 
WPAR instances in a managed server in a Policy table (step 
702). To de?ne the policy for a WPAR instance, the user may 
use the information in the compatibility pro?le object repre 
senting the hardware and software properties of the managed 
server on which the WPAR instance is running. Once the 
policy is created, the user is presented with optional compat 
ibility tests for the WPAR instance in a CompatibilityTests 
table which the user may associate with the created policy 
(step 704). By selecting an optional compatibility test to 
associate with the policy, the user speci?es which optional 
testing criteria should apply when the WPAR manager iden 
ti?es candidate target systems for a mobility operation of the 
WPAR instance (step 706). The WPAR manager may then 
leverage the compatibility policy created by the user to ?lter 
available target systems when ranking targets for a mobility 
operation. 
[0054] FIG. 8 is a ?owchart of a process for determining 
hardware and software compatibility related to mobility of 
virtual servers in accordance with the illustrative embodi 
ments. The process described in FIG. 8 may be implemented 
in a WPAR manager, such as WPAR manager 306 in FIG. 3. 
The process begins with the WPAR manager determining 
where the WPAR instance is currently running (step 802). 
This information is made available to the WPAR manager 
when the WPAR is created or deployed for the ?rst time. The 
WPAR manager tracks the current location of all WPARs and 
updates this information in its database whenever a WPAR is 
relocated. 

[0055] Once the compatibility pro?le object from the man 
aged server is stored in the management database, the WPAR 
manager references the compatibility policy created by the 
user to compare the compatibility pro?le object from the 
managed server with all other previously registered compat 
ibility pro?le objects from other managed servers, and deter 
mines which server pro?les have passed all mandatory com 
patibility tests speci?ed in the policy by referencing 
CompatiblePro?les table 512 in FIG. 5 (step 804). For 
example, a mandatory test may comprise comparing the pro 
cessor type or operating system type of the systems. The 
WPAR manager generates a list of target systems which are 
compatible with the system containing the WPAR instance 
based on the server pro?les which have passed the mandatory 
test criteria by executing a SELECT against the Compati 
blePro?les table using the source partition’s MANAGED 
SERVERID as a criteria (step 806). 

[0056] The WPAR manager may then determine which 
optional (additional) tests are associated with the WPAR 
instance and should be executed according to the WPAR 
instance’s compatibility policy by referencing the Compati 
bilityPolicy table 504 in FIG. 5 (step 808). These optional 
tests may comprise comparing properties which are speci?c 
to that particular WPAR instance. Test failures are identi?ed 
by referencing the CompatibilityFailures table 516 in FIG. 5 
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using the TESTID speci?ed in the compatibility policy and 
the source MANAGEDSERVERID for the system containing 
the WPAR. This identi?cation allows the WPAR manager to 
determine if any of the optional tests listed in the compatibil 
ity policy for the WPAR have failed (step 810). Any server 
which has a failure listed for an optional test speci?ed in the 
compatibility policy for the WPAR is removed from the list of 
potential target systems (step 812). The resulting ?ltered list 
of target systems comprises a list of target systems which are 
compatible enough to support migration of the process col 
lections within the WPAR instance. This ?ltered list may be 
used to perform a mobility operation of the WPAR instance to 
a target system in the list. The WPAR manager may then 
select a target system from the list based on the current per 
formance state of the WPAR instance and the various server 
partitions identi?ed in the list (step 814). 
[0057] The invention can take the form of an entirely hard 
ware embodiment, an entirely software embodiment or an 
embodiment containing both hardware and software ele 
ments. In a preferred embodiment, the invention is imple 
mented in software, which includes but is not limited to 
?rmware, resident software, microcode, etc. 
[0058] Furthermore, the invention can take the form of a 
computer program product accessible from a computer-us 
able or computer-readable medium providing program code 
for use by or in connection with a computer or any instruction 
execution system. For the purposes of this description, a 
computer-usable or computer readable medium can be any 
tangible apparatus that can contain, store, communicate, 
propagate, or transport the program for use by or in connec 
tion with the instruction execution system, apparatus, or 
device. 
[0059] The medium can be an electronic, magnetic, optical, 
electromagnetic, infrared, or semiconductor system (or appa 
ratus or device) or a propagation medium. Examples of a 
computer-readable medium include a semiconductor or solid 
state memory, magnetic tape, a removable computer diskette, 
a random access memory (RAM), a read-only memory 
(ROM), a rigid magnetic disk and an optical disk. Current 
examples of optical disks include compact disk-read only 
memory (CD-ROM), compact disk-read/write (CD-R/W) 
and DVD. 
[0060] A data processing system suitable for storing and/or 
executing program code will include at least one processor 
coupled directly or indirectly to memory elements through a 
system bus. The memory elements can include local memory 
employed during actual execution of the program code, bulk 
storage, and cache memories which provide temporary stor 
age of at least some program code in order to reduce the 
number of times code must be retrieved from bulk storage 
during execution. 
[0061] Input/output or I/O devices (including but not lim 
ited to keyboards, displays, pointing devices, etc.) can be 
coupled to the system either directly or through intervening 
l/ O controllers. 
[0062] Network adapters may also be coupled to the system 
to enable the data processing system to become coupled to 
other data processing systems or remote printers or storage 
devices through intervening private or public networks. 
Modems, cable modem and Ethernet cards are just a few of 
the currently available types of network adapters. 
[0063] The description of the present invention has been 
presented for purposes of illustration and description, and is 
not intended to be exhaustive or limited to the invention in the 
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form disclosed. Many modi?cations and variations Will be 
apparent to those of ordinary skill in the art. The embodiment 
Was chosen and described in order to best explain the prin 
ciples of the invention, the practical application, and to enable 
others of ordinary skill in the art to understand the invention 
for various embodiments With various modi?cations as are 
suited to the particular use contemplated. 

What is claimed is: 
1. A computer implemented method for de?ning a compat 

ibility policy for a Workload partition instance in a managed 
server, the computer implemented method comprising: 

responsive to receiving, from a managed server, an inven 
tory of properties of the managed server Which are rel 
evant for compatibility testing, de?ning mandatory 
properties and optional properties available for use in a 
compatibility policy for a Workload partition instance 
running on the managed server; 

selecting mandatory compatibility tests based on the man 
datory properties in the compatibility policy for the 
Workload partition instance; 

selecting optional compatibility tests based on the optional 
properties in the compatibility policy for the Workload 
partition instance; and 

associating the selected mandatory compatibility tests and 
selected optional compatibility tests for the Workload 
partition instance With the compatibility policy, Wherein 
the selected mandatory compatibility tests and selected 
optional compatibility tests are executed to compare a 
pro?le of a potential target system With the Workload 
partition instance and to determine compatibility of the 
potential target system With the Workload partition 
instance prior to performing a mobility operation of the 
Workload partition instance. 

2. The computer implemented method of claim 1, Wherein 
the mandatory compatibility tests include tests comprising 
common compatibility criteria to be executed for all Work 
load partition instances. 

3. The computer implemented method of claim 2, Wherein 
the common compatibility criteria include processor type, 
revision type, or operating system type of the Workload par 
tition instance. 

4. The computer implemented method of claim 1, Wherein 
the optional compatibility tests include tests Which comprise 
optional compatibility criteria to be executed for a Workload 
partition instance When speci?ed in the compatibility policy 
associated With the Workload partition instance. 

5. The computer implemented method of claim 4, Wherein 
the optional compatibility criteria include memory page siZe. 

6. The computer implemented method of claim 1, Wherein 
the inventory of properties of the managed server are received 
in a compatibility pro?le object representing hardWare and 
softWare properties of the managed server. 

7. The computer implemented method of claim 1, Wherein 
the compatibility policy is de?ned by a user. 

8. The computer implemented method of claim 1, Wherein 
the optional compatibility tests are selected by a user. 

9. The computer implemented method of claim 1, Wherein 
the de?ning, selecting, and associating steps are implemented 
in Workload partition manager. 

10. The computer implemented method of claim 1, further 
comprising: 
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removing the potential target system from a list of potential 
target systems in response to determining the potential 
target system is not compatible With the Workload par 
tition instance. 

11 . A computer program product for de?ning a compatibil 
ity policy for a Workload partition instance in a managed 
server, the computer program product comprising: 

a computer usable medium having computer usable pro 
gram code tangibly embodied thereon, the computer 
usable program code comprising: 

computer usable program code for receiving, from a man 
aged server, an inventory of properties of the managed 
server Which are relevant for compatibility testing; 

computer usable program code for, de?ning mandatory 
properties and optional properties available for use in a 
compatibility policy for a Workload partition instance 
running on the managed server; 

computer usable program code for selecting mandatory 
compatibility tests based on the mandatory properties in 
the compatibility policy for the Workload partition 
instance; 

computer usable program code for selecting optional com 
patibility tests based on the optional properties in the 
compatibility policy for the Workload partition instance; 
and 

computer usable program code for associating the selected 
mandatory compatibility tests and selected optional 
compatibility tests for the Workload partition instance 
With the compatibility policy, Wherein the selected man 
datory compatibility tests and selected optional compat 
ibility tests are executed to compare a pro?le of a poten 
tial target system With the Workload partition instance 
and to determine compatibility of the potential target 
system With the Workload partition instance prior to a 
performing a mobility operation of the Workload parti 
tion instance. 

12. The computer program product of claim 11, Wherein 
the mandatory compatibility tests include tests comprising 
common compatibility criteria to be executed for all Work 
load partition instances. 

13. The computer program product of claim 12, Wherein 
the common compatibility criteria include processor type, 
revision type, or operating system type of the Workload par 
tition instance. 

14. The computer program product of claim 11, Wherein 
the optional compatibility tests include tests Which comprise 
optional compatibility criteria to be executed for a Workload 
partition instance When speci?ed in the compatibility policy 
associated With the Workload partition instance. 

15. The computer program product of claim 14, Wherein 
the optional compatibility criteria include memory page siZe. 

16. The computer program product of claim 11, Wherein 
the inventory of properties of the managed server are received 
in a compatibility pro?le object representing hardWare and 
softWare properties of the managed server. 

17. The computer program product of claim 11, Wherein 
the compatibility policy is de?ned by a user. 

18. The computer program product of claim 11, Wherein 
the optional compatibility tests are selected by a user. 

19. The computer program product of claim 11, further 
comprising: 

computer usable program code for removing the potential 
target system from a list of potential target systems in 
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response to determining the potential target system is 
not compatible With the Workload partition instance. 

20. A data processing system for de?ning a compatibility 
policy for a Workload partition instance in a managed server, 
the data processing system comprising: 

a bus; 
a storage device connected to the bus, Wherein the storage 

device contains computer usable code; 
at least one managed device connected to the bus; 
a communications unit connected to the bus; and 
a processor unit connected to the bus, Wherein the proces 

sor unit executes the computer usable code to de?ne 
mandatory properties and optional properties available 
for use in a compatibility policy for a Workload partition 
instance running on the managed server; select manda 
tory compatibility tests based on the mandatory proper 
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ties in the compatibility policy for the Workload partition 
instance; select optional compatibility tests based on the 
optional properties in the compatibility policy for the 
Workload partition instance; and associate the selected 
mandatory compatibility tests and selected optional 
compatibility tests for the Workload partition instance 
With the compatibility policy, Wherein the selected man 
datory compatibility tests and selected optional compat 
ibility tests are executed to compare a pro?le of a poten 
tial target system With the Workload partition instance 
and to determine compatibility of the potential target 
system With the Workload partition instance prior to a 
performing a mobility operation of the Workload parti 
tion instance. 


